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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. . The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m of oil,, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock L2, on which is overlaid 
a stratum of limestone .14 and possibly a layer of soil 1_6. A number of 
exhaust channels 1S_ are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements 1_0 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20_ belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 2_2 , 23^. A larger manifold 2_5 for a number 
of manifolds 2_4_ unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 2_6 which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0. A pipe 3_2 from the tower 
washer 27_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 36_ into which is 
installed a valve 3_8_' to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 

j_u~4- 4-v»q t^ot.t fnrmaf inn r-i f chslp n^^^c; nrriirri nrr fhrnnnh hp^f- Qimnlvr 
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is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 4 4-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4_8. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line ^4 the temperature can reach a value between 350 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42 . 

While the channels 2_0 in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 4_2-4_4, as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 5_2_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 5_6 and 
a manifold 58_ from the outlet channel 6J0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor ^0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56_, 3_4 and the section 42-44 
in the shale rock, partly a circuit including passages 18,34 and both 



Page 5 



sections 4 2-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 34 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 

equilibrium in the different reactions does not have to be nearly 

achieved because of the large surplus of lighter hydrocarbons and 

hydrogen, that is available in the pyrolysis. Through this richer 

gas circulation the condition also emerges that such hydrocarbons 

that are in the border area for the gasification more easily can be 

led away from the shale rock by means of the richer gas circulation. 

The heaviest hydrocarbons that without circulating gas remain and 

are coked in the rock, will probably therefore wholly or partially 

be forced to move along with the general gas flow by means of gas 

circulation. According to the invention new possibilities are thus 

created by introduction of a circulating gas in already heated shale 

rock to obtain a richer production of the coveted pyrolytic liquid 

hydrocarbons. Finally it is conceivable that the large rock body 

of hot shale coke through which the circulation gas flows on its way 

to the pyrolysis area in the shale rock because of its enormous < 

dimensions and with that associated catalytic activity to a certain 

extent directly allows a hydrogenation of hydrocarbons closely related 

to the coke, that have remained in the same, through which the loss of 

residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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Hurt ill en ritning. 



SVKNSKA sk IKKKKOUKA KTIKIH >I,A(JKT,' OKKUKO. 



Sail \ id ior^asniii^ av oljeforande skin'erl>er<£ in situ under tillforande 
av viirine ^enoui i sLiMril-er^ri upptagnu kanaler. 

l'|i|'t'iiiniiri:: 1'. I ,j iiMK.-l n un . 



I'ppl mil in -cil kanfor sii; till I'll salt all 
framslalla sk i fferol j a. baseral pa u ppva nil n iiif* 
av sUil Terker^el ulan fdre^'iende utkryluin^ 
av skifler, varvid do -enoin a | mvai m nia^e n 
I'rainkallade ol jel draade {^asei ua avla^saas ui' 
kernel ^cntHii l detsainma ankra^ta kanaler. 
l-r ^aseraa frauskiljas darpa sadana delar av 
desanima, vilka ut^oia sk i II er< dj a n . inuU'r a\- 
kvlnia^ ^ctioiu kundensal ion. 

\'id upp varmaia^ea a v ell sk i flei kei l; sker 
\ i* i av^asain^eu av dari L *t* I i n I i i i;a slii Ida n - 
do suhslanser c- ti limi I ranspui I av ea viss ma- 
terialman^!, sum alltsa i i;asloini ;iv^ir ui" 
kerijet [»a liknaude sail som I. e.\. \ id av^as- 
niny av slenkol eller vol, neh i samlli^a dcssa 
fall kvarslar en hut eller niiadre [mhos is t < nifz? 
/aTJvav del ll rspru ui;l i:;n nialci ialrl. Did kvar- 
mivaade malerialet, darrsl did heslar as koks 
eller lr;iko! t hnr ^emmi sin |M»nixi slruklur 
uloiuunk'nl J t t slora I'm* i^ascn atkomlii'a yUn". 
Del liar uu visal si^, all avea skit let kokscn, 
d. v. s. i delta fall dot avi^asade sk i I" fc rl ic i - 
i_;et, liar en puids slruklur mod niyekel stora 
V tor, $tkom I ifja Tor ^aser. Samttdi^t har skif- 
ferkoksea i molsals lilt den vanlii;a kukseii 
eller trakolel en niyekel slur askhall, d. v. s. 
resl av ieke kraanbara best andsdclar oe.h spe- 
cielll for svenska fm dial laadoa appear lill om- 
kring 711 % av dcu u rsprunf;li^a skiffervik- 
leu. Sk ill erl;(d;sen inuclialler Id. a. t. ex. nli- 
ka j itrnl oren in^ar och en hoi del aitdia lie- 
standsdelar, sum i ktnilakt nied olika ^asrr 
;irt) ui^nade alt i e^enskap av kalalysatot pa- 
verka realilitmer i ^aserna. 

N'iil dirokl av^asuin^ av sk il Tei 'kernel uiu»- 



n 1 - 

star under lorl^aonde fra install ui iil; av slcil- 
I'erolja m*>( kel sloia vtilyinct' av uppviii nil nek 
av^asat skifferker^ kcslaondc Imvudsak li^eii 
av skinerkoks. sniu lij^er kvar orulikal i si- 
iiii urtka lu(.;cr, men suin ^enom av^asuin^eit 
klivil onikiklat till en enda poros jnassa liain- 
slappli^; lor yasor i alia liktnin^ar. Darcst sa- 
luuda \'i\r \arje in' olja al^ir tttnkriu^ 15 ni J 
ker^iuassa, Itildas t. ex. under ell ars tid 
vid frainslallnin^ av 20000 ui' skifferolja ett 
purest skiflerberfj uiti 300000 m'. Under sjalxa 



(Hi j;;imi in ^sprneodu ren av sk ii'fendj aa aiuu'd- 
nas iiiuin sk it I erkorget en lan^saiut liainut- 
skitdande varinef runt, diir s;Ual or^aa lor 
ii pp\ iinmiiii^'ii (elekh iska va rmeolement ) 
sum :i \ li»ppskanaler for ^asernas ax iedninfj 
suet i ssivt saltas i \erksanihet. 

I ; ppl i n u in^eu avser att anvanda d»:n pA si 
sail ul I ii Idadc slora porosa s k i 1 1 e r k » ik si n assa n 
sasdin in kalalysalor l'(»r inledandet av \issa 
<"mskade kemiska roaktioner mom donsauuua, 
ailt ntcd a\sikt att frainsl;illa olika sukstan- 
si-r u i m lir mcdverkan av k a la lysalnra ifrA^a. 
I la i \ id ii I ti \ 1 1 jas do namnda ^a sk a n a le in a , se- 
dan dc si ula I all I | a 1 1 s ( m> ra sniu asiopp hir 
s k i 1 1 ci i <! j t'l^aserna, ;i\vn for tilllOrscI a\ ^;iscr 
lill s k i 1 1 1' rl )c ri^e t . Sainlidi^l kunna andia <iy- 
lika kanalrr anvandas iVir askjpp av synles- 
pt miu k In I l amslallda nti'iii sk i I fn In- ri;el un- 
der i itrd \ ri'k an av den av .sk il'ferknk sen kil- 
dade k a I a I ysa 1 or n . l\n ( 1c ! kaualer kildar sa- 
ledt-s tilkipp lill sk if fei k< »k sen. uek andra ]<a- 
ualer a\ ktpp I l An densaiuina, varviH ^aser, 
si un under tryek nedl Tiras i kernel [>u ett slal- 
lo, kunna avl'oras ur detsaunua pd ell annat 
slalle. <iaser koiuuia haruuder i kontakt nied 
kaialysaiorns ylor (»eh paverkas av desam- 
nia pa sadant salt, soni kolin^as av i(trkan(iea 
varatulo kemiska och fysikaliska lA'irhftllan- 
((en . 

I'ppliunin^en skall nedan iianuair J>eskri* 
vas undrr kanvisnin^ till a In i < ' ^ad c ritning 
s<nu exempel visade at I (H iu^sl unit lOr sallels 
^emniifmaiule, varvid iiveu ytterli^aiar ap[dia- 
niu^m kanneleek naiide e^fuskaj n:r skola nil* 
Kivas. 

k"i-. I \isar mer (dler iniiidif st kematiskt 
<dl skiik'iker^, in rat I a I I'm* f ra m st a 1 1 a i njj av 
skifferol ja. sell i vt^rtikalsekl ion. 

I*'i^. '1 visar tdt diagram an^isande tempc- 
rat urfoi di lain^en iaoni sk if foi kei "^ot. 

A ritnin^ea keleokunr 10 ell aataJ varaie- 
eleiaeat. soni aro ankra^ta pt) j:imna mellan- 
niui i sk ifferkei *^el 1 !2, pa vi'ket iir overlap- 
rat elt kii*er av kalkstea 14 sand, evealuellt 
ill jordla^er H>. Et* aata! a v^:»sk a naler IK slu 
i ffirkiadelse nu'd genoai knlk ork skiffc*' nod- 
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. : N>rr:irte -asavlopp 20. Varmeelcmenlen 10 orh 
av^tsKanaiern* ;iro samlidi;U nnordnadc i 
i-mlor efter varandra i vinkel mod rilnin^s- 
planet. (.:i.s:ivlo|tpcii 2i> r ill hurniwle en dviik 

ad aro over f mbindelSeror 21 or.b nvsliiny- 
mngs- resp. re-Iorin-svcnliior 22, 2JJ nnslu't- 
r.a till i'a samlin<<skanai 24. Kn sl6rre s ;i ,n- 
:in«skjin:il 25 for etl i>r t a! S ;im I i n-sk.un ler 
24 forerun- (less;, i sin iur med en knndensnr 
20 oeh ett tvallorn 27, v;,ri skif lcmlje^ise, na 
ni f<i»'it s:ilt nedkylas och i moj litfnste man 
:u*rn;is Iran kondenscrbara olj ebesi andsde- 
ar. Koniiensorn 20, vilken aven kan ul-oras 

v resp. omfalta apparaLur tor annan ke'misk 
tohaiulltfiK av skill'ei olje-aser t. ex. avskilj- 
iiiiK av svavoi eller andra biproduktrr i dessa 
;r ^enoin en ledning 28 anslulen till cm upp- 
ambngsbebdllare .'HI for oljan. I dennn be- 
iallare mynnar liven en ledning ,'i2 fi -an tvatl- 
i»rnct 27. FrAn en sren led n inf< .14 kimna en 
lei av do icke kondensrrade ^aserna avforas 
enom en ledning 30, i viiken ar insatl en ven- 
u 38, tor alt anvandas snm briinsle eller for 
ndra andainai. lin annan (lei av gaserna £e- 
mnstioniina en kompressoranordnin" 40. 

I en seklion av skifferberget bei>ransad vin- 
.'Iratt mot litningsplmigt av plan i^cnom lin- 

•na 42, 44 anta^es pyrolysen, d. v. s. en un- 

r varmctiilforsel forsi^'aende nybMdnin» av 
-iffcr^ascr vara avslnlad. Varmeli 1 1 forseln 
:l elemental It) bar bar allls^ avbrulils. I j 
allot ulvinnes for n-onblieket en seklion av | 
.ifferber^et, bei^ransad av linjerna 44 --40. 1 
snnevakjen forutsaltes alllsn vandra i rikt- ! 
m^'en av piiarna 48. Linjen 50 i fig. 2 repre- I 
nlcrar lemperatu rfordelningen i de bada i 
klionenm. Vid linjen 44 kan tempera! m en i 
IV:I uppnatt ell vardc, ftnellan 350— 400° C 
rrlriuiesvis omkring 38(1° C. Tempcraliircn 
Her genmn proccssen enligl uppf inningen i 
filing mot linjen 42. j 

Medan knnalerna 20 i seklionen 44 40 j 
msfgora sum avlopp for de i denna seklion ! 
vtmna skiffer^aserna, har minst en rad dy- j 
a kannler. som : ir bclagen vid scklionens , 
44 baklcant, sell i v-inneviiqens riktnin^ 1 
;igt pdarna 4.M. orb soin j rilningen givitN ; 
-eckningen 52. ansiutils (ill koiiipressorns ! 

try ksidjt via en sam lingskanal 54. f gas- j 

derna '»2 bringas salnnda de fran lednTn^- | 
:i4 kommande -aserna att a I erst rom rna I Ml 1 

redan av^a.sadc sk j l'ferbei -el inr.iu oim a- ! 

iiu-Man linjerna 42 oelv 44. Kn del av dessa i 
rstrommande j^aser ku'nn:, avledas -enom I 
:'Mopp 5l» u <-b en samliiii^skanal . r ),S Iran j 
kanalen 0(1 inom della tnnrade. lor alt el- ! 

laiupli^ bebandiin^ ^enuni kondens.dion 
iv.-itlnin^ eller andra proeesser nvMi--«i- ' 

i esp. iilerledas lednin^en Kvenl urill j 
•tia kan:»le,-na (ill vara Impkuppl.-HiV mrd .' 
iiin-siednino cll 24. Iteslen av -aserna k.in- j 
muter forlsalt st i im i n i n ^ inom skdlrrber- ' 
'i |>on'is:i I.-ijirin^ar i pilarnas IS riklnio-. 
; "";« « koiMakl .iinl skUlerber^ mom sek" 
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ljer K et ,„ls : , sK „ ,. 
ler pyrolys „ , :isU ,, „,,,„., ..„ 

,0n '"" ^ sl; """ """,:,,,,],. | :IV ;||,.., j 

IryckstrKrn.g l„,s ,,lrr I pn-.s,,, ,, 

40 kun.K, ,lcs. : , .nl,-,!,, l.r.u^s s|r„,.,n>., 

' el '< i-«-lsl.. t » ,-,| (v., ,,l,k., t,i,- ! .ri-nii. 1 ; il r .|-ls- 

: ''it krcls imslnl.-n l ill , i: „ v ., ;l , s 

i i s, - | < 1 '""^' I'-' M i ^.ll.-rl„-r..,.| ,„.|, ,|,.|. 
' Ki ots ltlfll>l:,l l.i.iclr |.:.ss. ,.- M , | ,s 

! ^ soklinnorn.-, |'j || . .Tf , ,, „; m ,„„ sK|| . 

' ft : r, ' < ''-«f'- -V-kImm:. ,,s,r x W fs 

j "in-, knmlmsali.,,, ,,|, |v.,|| mn , |, Hn;ls ,, ,,, 

I ol jan brings sm!,,|,s ,, ,,, <r ,n „!„.-,.„ ,11 

| f-enomsl rum,, s|> ,| i ,. , |„. (|( . t 

\ li | " n " :l 1,11 iMli^-uv In.ns,,,,,! ,\ 

oljc^.sor frAn sU ,| ,,, ,„., _„,., |iM k ..,„,,/„ ^ . 

j I^KKniii^n "Piinn, .!,.„ s,.„| v.-rk:..,. s.,,,, ,|vl,l„ 
j K:isit k,„n„ 1: , ;,|| |M, sl,, : , \ „| SH | ;lM :lv ,,,.„,,:, 
I N l ,<,lv,, ' l <^' :«vsrs .-,..,-ll.-,h,l . I i -t ..,>..! 

■stal nmg „.,-.l ;n^s,un K ,lirrUl i sk H IV, | 11M 
uppkoimncr nllli.l p:i -nnul av ,!,•( ov. rtrv.-k 
son, rider i l.cr»e| vid ^.,s, „„-;,.,, del V..r- 

.".■.rkvlan. SpnrUo,- f h;,r ,,,-h v:,'' „,„„ 

Ijerget orh «h l r^Tverl;it'r:ide kalkherijel fir i sj.. 

sjalvl akc- r..llk.„„| i; ., |.;„ „,,,„,,,. 

:iv de ln,n,sl :1 || ( | :1 „! j.-j,^,., ■„.., ,,,„„ ,. (||| , |iir 

;«U -VI s„, ;1 ,un^n„, lf„-k ; , „, ^.,„ )m | . , <- U t . j 
■M»nck,,r , n.ark,-,, „u si, ,| | Vrl.vryel Fn- 

igt uppiinniiij-cii lyll.-s ,,•,!:,„ .-.v^s;,!' skirr,',-. 

»»er« ,i,cd tillhj.il,, :1V ,.„ | I| , | . ( , ssu| . „„.,, „.,. 

ser dar olj.n, rcdmi ul\unnils. |),.| |„| ; .,?, ( . 
?' : U, " Hi rnrf.-.ri.Mde „,,,,M : -, | . k llllu Zr 

•d sa sa U ,11 l.osla as la,kan,l, ^aser. s,„„ 
K-ke mnrh.-Ula „;•,.„„ „, |:l . , I : . , j ^ , . , , . , , , , 
enli«t iij.pl i.iii, I,-,.,, ,),.,, |,-,, ,|, |r„. all ..Ijef.ir- 
li'ster ginon, )a<-ka K( - i markvlan „„„sl<as 
\ nl i.ljeulvinniMi. skill,., kan d,-| :l „. 

;'^:in. all l,en.,-n,|.. pa ,1,- I r ,,. prral u rer n,|, 

r.v.-k.. var.ni.lrr pyn.lv s.-.. l.-rl^.r. ;n,.„s,„„ 

l^'o.-n.lr p., ,|,.„ | l: , „,,,,„.,. ,, vilK ,.„ 

v:un,„ m -ni av skMi,.,,, „,.„, ,,,, r,-, r< . s , p VI ,;| v . 
M'n ^, 1( „ ll |,,r,.s u.ulrr ;m ,|,. IvsH.aliska 
kern, ska M.n-plsrni:. . . I ,„ I, allan, I,., 

:' ',' k: ' M,llsl -" 1 ^'' nii„i,i;,s , , ii kv. h,- 

'vi I...I..HSI... i.:,n; lt1 .i.- ,.,,.„„,,.., s, ;iilm(l , 

, S ',"" nn "l' H -'nlau as all M, ., , v ,,,.„ 

, l:,,k ', l , ^" | vs U asrn :1V ,.„ viss 

'I'' .-nsanuna as ,„.!,, , „,|, .,„,,,,, „.,,-,,, u . 

,T l ;" lv: ' 1 '" :.H siul,,.,,,, , |j,.|,ild:,n,lr 

k :; Ual(.„a pa S r„,„| , v ,, a s|l „. | . l . „ |( , |( , , , _ 
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S i : . I \ a pvn.lv xpcu-i-ss,.,, 
'■erail iialnr. all ,,,,, ,., 
till f i •-. I s <| . , 1 1 ; , ,,, j,. |, j ,, | ( ' L 

liska i'csmII . , I . • I Iv.lia p , 
p.'l-li.iil nirllall ,lr ,,l,k., |. 
I'^.m-r. I), mi l;(ii,.iii I , . | i , , , 
l.eri;r| ;il r, i 1 1 1 , ,i , | : , . ,,s, n 

tl.il,s \ ,s ,,l ■/;, 

VaU ' " rl ' k-lval.a, ,!,■„ ,„,,„,,„,. 



■i v i ll sa ki.lllpli- 
1 la i \ a ramie kan 
mm n ,|, | prak- 
' ' ' F 1 1 k \ I s s p , , . 
I>ali-i.a . ■ I f I i,l 
•'I •'•I 1,11 skillrr- 
s:,s. in, a \ [<v a ,i - 



I , _* , , , s t , .1 \ ^ ,i m- 1 1 . I i .11 1 \ 1 1 1. 1 1 1 * if l > ii f 1^ 1 ii 

v llUllillill.s I il.H \ 1 M ^ lv ll I f I Im-i - 

^l.,,., J...IHN.I lll.lNv.i sum k- ail ak I sllhskilis '"li 
|.\ i i ' I \ s lau.-sanil |M..n I 1 """ ui\i 1 

,,, \ ,,l V HUT. Li'lllllll'l fill 1-1 llppl Mill III ^f II ' ' 

s |,,.Hfl ;u \al-.as <.th i.iii.iif k..i\.ihii i d. u 
; ,lri nil ft ft. i -asm .ill paWika p\nd\s ( n i d.u 
nktmn- all en halaus sliav.u .til alrisl.illas 
ill" ^ dell Ul'spl l III -I i -ril ill \ il ii 1 1 :i p\ I uU s-a sells 
s. num. Ulsal 1 Mill-. Dfll:i I ' » i 1 1 . 1 1 1 . 1 1 1 < I r I - Hi I r nai- 
1 1 1 : i SI is L 1 1 1 ) i : i tikuas \'ul fU hvdrrriu-. mm m- 
1 1 p p I i 11 II i 11 - r 1 1 ersalles «lf m\ekel Im^-i 
tryek. uinli-r vilk:i sadan li\dirrm- hiukai -r- 
iiuinliir;is, i delta hill med fit "I an 111 - kuiilakl- 
yki i kalal ysatui it. sum mojli--wr all uu-m 
rindi^ tnl uppiia ell naimande I ill ell balan- 
seral furliallamle mellan de ulika rca k I iuner- 
n;i vid pvruivsen. Darvid binder mera l< *>t \ ul 
del -enum atei infnrin-en lillhuila vatel, var- 
i^enmu i kukseu kvarhlivamir kul ininskas 
I ill IV) ilium ID r en kvantilaliv uknini; a\ de 
uljehtldande -asei na. 

1 1 i \ I i L uppfinmu-;eu passerar de leaser, ur 
vilka ulj:m ulvunmls I'orsl ^e.num cn puius 
bei -iii;iss;i, dar ul j ea vd rivn i u i- redan ar lull- 
buidad. I lai under fur vfi ru irs sa-da ,i;;isrr. se- 
d;iu ,| t - 1 1 1 ii It- 1* |i;iss:i^t']i -enutn kundensor urh 
IvaUuin nedkylls till en la- lemperalm, sum 
i piaktikeii bailer sii; uinkrin- u' J eller !a-rr. 
Del- redan ;iv-;is;k!i.' s k i l i e i hel met urh deu 
spilhaime Mini i delta varum her- ksailam- 
nali elder pyrulyseii, utnvlljas salunda ilohis 
I'm' I (M \ ;i it 1 1 u in l; av den s id pyrui\sen inrd- 
verkaude rirkulat lotis.-aseii. Kniedan en sa- 
dan -as' vai aneinnehall ;ir relalivl la-1, kan 
euli-l u p| > I in nin-en den kvanlilel .^as. sum 
rirkuleras iieroeudr p;i (Hii.sland i-hrloi n a \al- 
jas all dess \ulym upp-:ir (ill c\\ a 1 Ina 

L;aMi<tM- (Umi vid pyrulyscn nybildadc ^asrns \n- 
Ivin. Mari-LMtom u ndiM'lal las del rcak I iniisl in - 
lopp. sum liar o\ai» anlylts \k\ sa sail, alt fll 
baUmsfurhallaiKle iiuiui dc ulika rcak t iuiif i - 
11:1 k-Kc ludiuVLM- narmclscvis' uppnas pa ^i imd 
:iv dfl stura (jVoi'sUutl av liiltarc kulviiUjn urh 
villi-, sum vid pyrolyscn l'iunas I ill-an-l i-a. 
Cum)uu\ donna rikli-aro -ascMikulaliuu inlra- 
diM" aviM) <U-l forluUlandcl, all sadaua kulva- 
Umi, sttni lii^a \ib i isom radrl fur ir.i^as- 
uiu-rn, lallarc kuima avlutas ur sk i 1 1 c rl»rr- 
-fl Hied lillhjalp av dcu rikli-auc -astii k ula- 
tiuiuMi. Di- lyn^sta kulvalcna, sum utan cirkn- 
Um:umIi' i;as k\arl»liva urh Itukul^sas i hei-ch 
lunlf. ilai fur mrd lillhjalp av -asrirk ti lat tun 
hrll rllrr delvis hriiiL;as all nuaiiTd j a diai all- 
inaiina -asst rf'unui u ^ci». I'Jili^l uppf iuniu-rii 
.skapas salrdcs ^ruum iuluramlr av en eirku- 
lerai\de -ab iuum redan iippvarmt skiflfi- 

{ 



I ii i 1 1 v , i 1 1 i . . j 1 1 l; I ii I f i all i a I i , i i I i tn i i k . u r p i 1 1 - 
< lu LI i*<i i i\ df -iai.au j ■ \ i 1 • I \ ^* ' : i i I ! f i I i a k tad f 
ll\l iiMlf I i If i i.i Mill 1 1 -fii k.ui dfl la nk as. 

,l| . 1 1 ii s I . ■ i .t I u- 1 ^ k i - • p) i . i \ fn in s Is 1 1 I r rk « »lv s. 
. , \ilkiii < 1 1 k 1 1 1 .d it a i s si 1 1 si ii 1 1 1 1 1 u a t pa 

l.\1(il\s I i.h'l I s k I I I f ) 1) f I - f h {Ul 

itiiiil i\ siiia rih i| tn.i d 1 1 1 1 r 1 1 m i a i e r <ifh dai- 
mmiI l.iikuippad k al a I s sah <i \ n kan dii'i-Ul I 

ni.i fd-;ei en h\ d I vi aii- a \ med kukseii- 

1 1 . 1 1 s I a k I a 1 1 f kuUalen. s<'iu k\arshnmal i<len- 
s. mini. i. v.ui-(Miuiii rest ha I u si f 1 1 i huni a\ 
k..ks iifdhtiu-as. 

1 stalk ! lur pyr(tlys-Liserua mli-t .»\an kun- 
n. i andia -aser, t. e\. -entM a h »i -a s kuiiima i 
lia-a h»i" asl adkummaiidet a\ ulika miskade 
kemiska I'eakliuiUM' under iued\ei'kau av lieu 
j n a nsa s a i a n;i sk it fern. 



PutGutansprak : 

1. Salt \id rnr-asuin- av nl jr fu i a nd e skil- 
IrrhiM- in silu under tiilluramle av varnu: f^e- 
iium i sk if Irrher-el uppla-iia kanaler, kan- 
nelft'kiiat darav, all sedan ett sk i Ii e rpa rl i ^< l - 
iiinii pvrul\s a\'^asals ueh hli\il purusl. ^asrr 
mltuas i del la pail i. med an det a null a!' 
vaimh -tMiuiii andia i skiflerher-et U|ipla-- 
na kanaler an varmel i I II ui >el ka iialtMiia ur!i 
all dessa -asiM* ;iru av sadan ait, all de haiuu- 
drr ulsallas l\ir kemiska rraUtiniier utan lur- 
htaiimu.- met! sk i 1 1 erhei^el I j an st -uiande sum 
k al al\ salul*. 

2. Salt enli-l pa len I a n sp ra k e 1 I, kaimelerlx- 
ual daiaw alt i sk i If er pa it iel al eri n lures al- 
iiuiislniii' en del av thai under pyrulyseii 
dade -asen, sedan den -enuiu kniidensation 
idler l\attnin^ under a\kylnin- heruvals siua 
ul jefiu ande hestaiuisdelar. 

;t. Salt enlist patenlanspi ;lkrt t. kannelerk- 
nal diirav, atl den inforda ^asen -enum en 
kuiiipressnranordnin^ brin^as all slianmna f^e- 
mini ell jKirli av redan avi^asaL vann' skiffcr- 
lu r^ fur atl darifrun inlui as • annal her-i>ai - 
Ii, dar ul j eul vin nin ^ pa^ar. 

h Sal! enlist jiatentansp: aki n ! iS. kan- 
m trrknal diirav, atl rn del av den aterinfui - 
da -ast mi ullages fr^n sk if ferhet -el iini.iii den 
nail den /am, i vilken a v^asiu u - av skiffer pa- 
-;tr, medau en annan del fa! passera aveii den- 
ua /uii 

a. Sail eidi^l na-ut av de i . ne^r nde pa- 
h nlanspi ;iken. kauueleriviial 'hitav, att ^a- 
stMiia inloras i skif ferher^e' -enmn kauaier. 
sum under pyrulyseii ! jaus 1 ^jui-de sum -as- 
a\ luini. 



I... U lL.hu 1 U 13 



I I ■ . I 1 1 1 I Jl i I I ' ' 



0\ 



\ 



\ • 

\ 

\ 



w/cfcj 



^4 





W 

n4 



'1' T*: /IS 1 O X OTl Ut CXCXUIJ ^ * k *v^*-w*^4. *w^,*^w 

Svenakfl Skif f erol Joak t iebuluget , reoro, .iwad ;ru 

l.-A prooeaa In the gas ii iou tiun of oil-Oearlng ahala rooka In 
situ while supplying heat through channels bored In the rook, 
characterised In that when e ahal© portion has been degasified by 
moans of pyrolyaia and has become poroua gaaea are Introduced 
in said portion, while It ifl otlll warm, through other ohannolo 
bored in the ahal© rook than the heat outlying ohannelo, and fehafe 
aeid gaeeocre of ouch kind that they in the Eao&nubil© apo ®u&Jq@« 
ted to chemical reactiono without combustion, the ahale rook 
aoting aa a offifcalyoto 

2 0 6 A proosaa a© olaimed In claim 1 0 characterised In that a$ 
leaot a part of the gaa formed during the pyrolyaia is recycled 
into the ahal© portion after that ita oil-bearing constituent© hoa 
been removed by condensation or washing oith cooling 

5 ^ A proo@as an olaiaod In olaim 1 D ohai?aot©pio©d by that 
the introduced gas by meana of a oomproooor la OQU©ed to floo 
fchsough a po^telon of already degooifl©d doe's ahale rook to b© 
introduced In another ?ook portion ©herein oil io being pocovo?odo 

li 0 A p?o©©fls aa olalaed in any of the claifflsl to J 0 oh^raofeQ^ 
riaed by that a part of tho recycled gas Io dlaohargod from the 
shalo rock before It has reached the aone, uherein tho degaoifioa~ 
tiori of ohal© la taking place, tsrhile another part la paeaed also 

through thia sone. 

5o A prooeao as olaliaed in any of the proooding olaimflp 
ohareotoris d by that the gaoea ere ln^rodu ed into the ahal© roch 
througtj the ohannolo oorving oa gas outlefeo during the pyrolyolo 0 



